Population genetic structure of the Lyme disease vector Ixodes scapularis at an apparent spatial expansion front.
Modeling and empirical evidence suggests that Lyme disease is undergoing geographic expansion from principal foci in the midwestern and northeastern United States. Virginia is at the southern edge of the current expansion zone and has seen dramatic rise in human Lyme disease cases since 2007, potentially owing to a recent increase in vector abundance. Ixodes scapularis is known throughout the eastern US but behavioral or physiological variation between northern and southern lineages might lead northern-variant ticks to more frequently parasitize humans. We hypothesized that recent spatial and numerical increase in Lyme disease cases is associated with demographic and/or spatial expansion of I. scapularis and that signals of these phenomena would be detectable and discernable in population genetic signals. In summer and fall 2011, we collected nymphal I. scapularis by drag sampling and adult I. scapularis from deer carcasses at hunting check stations at nine sites arranged along an east-west transect through central Virginia. We analyzed 16S mtDNA sequences data from up to 24 I. scapularis individuals collected from each site and detected a total of 24 haplotypes containing 29 segregating sites. We found no evidence for population genetic structure among these sites but we did find strong signals of both demographic and spatial expansion throughout our study system. We found two haplotypes (one individual each) representing a lineage of ticks that is only found in the southeastern United States, with the remaining individuals representing a less genetically diverse clade that is typical of the northern United States, but that has also been detected in the American South. Taken together, these results lead us to conclude that I. scapularis populations in Virginia are expanding and that this expansion may account for recent observed increases in Lyme disease.